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that, tobacco smoke played a contributing role in only 4 (2%) of the 
building complaints investigated. 1 

In over 60 percent of the sick building cases contained 
in the above referenced databases, many symptoms and complaints 
presumably oould have been abated by increaaing ventilation ratas 
to those comparable to the ratee specif lad in 1SHR1E 62—1989. 
NIOSH officials recently reported on an additional 326 building 
investigations conducted by the Agenoy through loss. Again, 
consistent with the other public and private databases, NIOSH 
reported that over 50 percent of its investigations revealed 
inadequate ventilation as the source of aomplalnts. 


3. Melius, J., at al., ••indoor Air Quality — the nzosh 
E xperience, n Ann. Am. Conf... Qcv. infl. itta*- . Vol. lo s 3-? 
(1984). 
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studia* indicate that ETS constituents are hundreds to 
thoueanda of tlaas more dilute than either SS or MS. As a result, 
concentration* of JETS constituents often fall below detection 
limits of our rant eoiontifio measurement tp rh niqueg. In addition, 
as ETS ages , a number of phycioal and chemical changes takfl place. 
As they age, matter evaporates from ETS particles, the particles 
also coagulate and increase in aiea, and chemical compounds 
transfer between the gas and particle phase of the smoke. Decay 
patterns for constituents of MS vary over time and are dependent 
upon physical conditions in the environment. 

ETS is not equivalent to either SS or MS. Yet, many 
studies employ side stream /mainstream smoke comparisons, ostensibly 
to demonstrate the kind and quantity of constituents involved in 
exposure to ETS. These comparisons are misleading. As was 
conceded in the 1986 national Academy of Sciences/National Research 
Council Report on STS: 


Because the physiooohemical nature of ETS, MS, 
and SS differ, the extrepolation of health 
effects from studies of MS or of active 
smoker a to nonemokers exposed to MS may not 
be appropriate . 9 


2 . 


committee on Passive smoking. Board of Environmental studies 
and Toxicology, National Research council. National Academy of 
Sciences, Environme n tal Tobacco smoke. Measuring EKpgtur ad i end 
tBHMii nff Wealth Effect a . National Academy Press, Washington, 
D.C.: 7-a, 1986. 
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D. HMlth MflOtl Birp ortadlV Aaioelmd wita ET1 


it is assarted that the health effects purportedly 
associated with ETS range frost "acute annoyance and eye irritation 
to the development of chronic pulmonary disease, cardiovascular 
disease and lung disease. 11 We contend that the published research 
dQ«s not. cupport ttxi.fi tftartion. 

Is 


The argument that ETS exposure inoressss tha risk of lung 
cancar in nonsmokers la based on data from epidemiologic otudios of 
nonsmoking women married to smokers (spousal smoking) - of the 3 a 
published epidemiologic studies on the Issue of spousal smoking and 
lung cancer, none actually pf^purea exposure to STS, Moreover, 29 
of the 35 studies report results which are not statistically 
significant — that is, their conclusions were consistent with the 
null hypothesis of no association between reported exposure to ETS 
and lung cancar in nonsmokersMost important, however, is that 


6. Despite the inconclusive nature of the epidemiologic data on 
spousal smoking, several rick assessments estimating excess 
lung canoer mortality purportedly due to ETS have appeared 
recently in the published literature. Two approaches have 
naan vised. The first attempts to extrapolate risks for the 
general nonsmoking population based upon the risk rates 
reported in epidemiologic studies on spousal smoking. On* 
suen risk assessment has estimated that ae many as 5,000 
deaths per year can he attributed to ETS exposure among 

(continued..-) 
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II. SOTOCBB OT IBDOOR AIK TOULPTIOM 

ITS raoaivea significant public attention twcauw of its 
visibility in the indoor environment. However, as discussed above, 
the role of BTS in the make-up of the overall Indoor air quality 
environment is minimal. In faat, OSHA has recognized that a myriad 
of specific airborne substances in indoor workplaces, often 
interacting with one another, result In health complaints related 
to indoor air quality. In many cases, investigations of these 
complaints have revealed exposure levels of the various 
constituents in indoor air well below established OSKA permissible 
exposure limits. Perhaps most notably, data from approximately 500 
niosh Health Hazard Evaluation* reveal that While indOOF dir 
quality complaints result from numerous airborne substances, the 
source of most complaints is "inadequate ventilation." The primary 
types of Indoor air quality problems encountered in these 
investigations were categorized as: 

Inadequate ventilation (52%); contamination 
from inside the building (17%;j contamination 
from outside the building (lit); 
microbiological contamination (5 %); 
contamination from building materials and 
furnishings (3%) and unknown sources (12%). 

66 Fed. Peg. 17892 (1991). 
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Bloaerosols ara biological agents such as viruses, 
bacteria, mold spores, ana rungi. in the indoor environment, the 
typical health affects associated with bioaerosols are Infectious 
respiratory diseases such as Legionnaires 7 disease, Pontiac Fever, 
colds and influenza, and other conditions including 
hypersensitivity pneumonitis, humidifier fever, asthma, and sick 
building syndrome. The incidence of many of these illnesses has 
been linked to improper maintenance of ventilation systems or to 
inadequate levala of air exehanga. For instance, Legionella 
prtcwBophlia . tha organism responsible for Legionnaires 7 disease, a 
form of severe, sometimes fatal pneumonia, has bean isolated in 
voter from ventilation systems. PUblioly available statistics 
indicate that a substantial portion (as mu oh as 401) of buildings 
may have biological contamination. 

Recently, there has been an increase in the rate of 
tuberculosis (TB) in the United States. This has created concern 
over the potential spread of TB in the workplace. Ventilation and 

ultra-violet irradiation are two propped remedies for tb m the 

indoor environment. 


c. njaa 


Radon la a naturally occurring radioactive gas that is 
present in both outdoor and indoor *nviroiwonto. Radon is produced 
transit ~ 16 — 
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In its nor* detailed study of 203 of these investigations 
(1984), KIOSH reported that tobacco spoke was a contributing factor 

in only four (2t) of tjie buildings investigated. In a 198? follow¬ 
up report of ovsr 500 building investigations, NIOSH did not elect 
to even designate STS as a separate category of contributing 
faotora 

a. abeaiaU Aggata 


There is a large body of scientific literature whioH 
suggests that exposure to significant levels of chemical agents in 
the indoor air environment, such as formaldehyde, carbon monoxide, 
nitrogen dioxide and carbon dioxide, ie associated with complaints 
about adverse health effects. Organic chemical agents, including 
volatile organic compounds (VOCs) , have specifically been 
implicated as contributors to indoor air complaint#. For example, 
exposure to formaldehyde, which offgasses from soma building 
products, has been associated with irritation of the eyes, skin, 
and the respiratory tract and baa bean designated a potential 
carcinogen in humana. The literature further suggests that 


7. u.S. Department of Health and Human Services, Public Health 
Service, centers for Disease Control, National institute for 
occupational Safety and Health, Division of Standards 
Development and Technology Transfer, -The NIOSH Approach to 
Conducting Indoor Air Quality investigations in office 
Buildings," Indoor Air Quality selecte d References. September, 
1989. 
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14 of th« publicly available spousal studies also aasMaod raportad 
Morltplaea axpoauras bo STS via questionnaire (although no actual 
na*sur«B«nti vara oonduotad). Tba 14 workplace etudiaa report is 
risk estimates for vorkplaoa smoking and nonemoker lung canoeri A£ 
do nob achieve statistical significance. Only two point estimates 
are marginally statistically significant. 


$.(...continued) 

nonsmoker8 in the U.S. The second approach estimates a risk 
for nonsmokers which is based upon the reported dose of 
tobacco smoke for active smokers. 

Risk assessment models which are based upon dose-extrapolation 
from the active smoker disregard the physico-abeaical 
differences between mainstream smoke and ets. This approach 
also assumes the applicability of linear extrapolation from 
active smoking to vary low estimates of ETS exposure and does 
for nonsmokers. Dose-extrapolation models which employ 
unrealistically high estimates of ETS exposure for nonsmokers 
nevertheless generate mortality projections which are et least 
an order of magnitude lower than estimates from the 
epidemiologic-based models. Dose-extrapolation models which 
ere based upon reallatlo exposure levels of ETS for nonsmokers 
from actual constituent monitoring studies in homes, public 
placfa end the workpiece have failed bo predict anv 
significant increased risk for nonsmokers. 

Both approach** have been criticized extensively in the 
published literature, in particular, both assessments assume 
a causal connection batween ets exposure and lung cancer in 
nonsmokers. Moreover, the risk assessment models which are 
based upon epidemiologic studies accept uncritically the 
relative risks reported in studies on epousal smoking. The 
approach also assumes, without foundation, that these reported 
risks are attributable solely to ETS. 
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by "th» radioactive decay (breakdown) of uranium. Radon itself 
decays and produced "progeny** oy "daughters, '• Which along with the 

Epidemiologic studies report an 

|associated with the inhalation of 
underground miners. Based on 
■kudiea, it has been suggested that 


actual radon, can be inhaled, 
increased risk of lung cancer 

radon and radon progeny in 
extrapolation from the miner a 


radon exposure may be responsible for io- 2 C% of the attributable 
lifetime lung cancer risk in ttie general population. Therefore, 

radon is a major mitigation cor earn for building owners. 


IIX. CTTBCTXVH VEITIIAKOS MID IXDOOR AIR QUALITY 


One of the responses to the energy crisis of the 19706 
was to reduce the volume of ou':sida air introduced into buildings 
through chair ventilation systims. Although this aeadtlTA SArV&d A 
useful energy conservation purpose. it had the unintended 
consequence of inoreaeing the incidence of health-related 
complaints associated with indoor air quality. OSHA itself has 
recognised that N (h]ealth complaint® related to indoor air quality 
. . , increased significantly following energy conservation 

Tly seventies. Such measures have 
it ion or outside air, allowing the 
ants." Afl discussed above, OSHA has 
further recognized that of the approximately 600 Health Hazard 
Evaluations for indoor air quality conducted by NIOSH over the past 

10131919 ^ 17 “ 


measures inetituted in the eaj 
generally reduced the inflitr 
build-up of indoor air contamiri 
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•xpc9UT6 to otHor voce had similarly bean associated with symptoms 
of oiok building syndroms, such as headaches, dizziness, fatigut, 
eye, nose and throat irritation, and possibly decreased immunity. 
Scientists have also reported that there era synergistic reactions 
that possibly occur between significant levels of different 
Chemical agents in the indoor environment, and that attempts to 

control individual sources or ctiwoical agents may not be sufficient 
to prevent tills potential combined errect. Moreover, specific voc 
levels have teen associated with specific nealtft complaints iron 

occupants of bulldings with inadequate ventilation. 

B. BioasroBols 

in 1984, the New York Academy of Medicine drafted a 
resolution on Indoor air pollution in which they stated: 


By far the most important substances in indoor 
air that affact human health era infectious 
agents, primarily viruses and baoteria, in the 
form of aerosols or as a part of droplets or 

particles. These cause more than 60,000 
deaths and 250 million disabling illnesses in 
the united states each year. Their effects 
upon health are many times greater than that 
of all other indoor air pollutants.' 


8. committee on Public Health, New York Academy of Medicine, 
"Resolution Concerning Federal Legislation and Research on 
Indoor Air Pollution." Bulletin of the New York Academy of 
Medicine . SO : 106-109, 1984. 
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Pm of Baa** 
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amforB reviewing the scientifio literature on "sick 
AfcUimbw «]radna»* and the epidemiologic studies on health effects 
oheliwed to be associated with varioos substances (including ST5} 
ttnm& in m o b y workplace indoor air environments, it is important 
tfrfk’ a doer understanding exist about tha differences among ( 1 } 
>i(|n 11 wni iiit ■ 1 tobaooe emeko (STB) , (a) sldestroam smoko (SS) r and 
(X) maibattBam smoko (MB). As discussed below, ETS is different in 

mush quality and quantity from 119 and as. 


ETS IB an aged and dime* mixture of sidestream amoks 
(the smoke from the burning end of a cigarette) and exhaled 
■feiimstxmctt smoke (tha emoka to which the smoker is exposed) , ets, 
a dynamic, ever-changing mixture which dissipates and undergoes 

rnmietl reactions and phyntaift dtangt as it ages, differs botn 


cCuoalomiiy and physically from X? and SS. There Is no single 

L&afela anti tv known aa ETS.’ 


1. Baker, R. and rrootor, 9 ., "The Origins and Propertiee of 
Environmental Tobacco smoke,* knviron. inti. (i6) »■ aai-a-ts, 
1990. 
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realistic conditions in public places and workplaces is minimal, 
ror example, researchers report little difference m the ambient 
levels of carbon monoxide or volatile organic compounds in smoking 
and nonsmoking areas of workplaces and public places, or in homes 
with end without smokers. 4 in othsr studies, typical measurements 


e. Kirk, P., «t si., 11 Environmental tobacco Smoke in Indoor Air." 
Int Indoor anS -nt air Quality. R. Perry and P. Kirk 

(eds.). London, Selper Ltd., 99-112, 1988. 

Duncan, D. and Oreavay, P., ••Passive Smoking end Uptake of 
carbon Konoxide in Flight Attendants," JAMA 351(20): 120-21, 

1984. 

Cox, B. and Nhlchelow, M ., "Carbon Monoxide Levels in the 
Breath of Smokars and Monsmokerei Effeot of Domestio Heating 
Systems," J Epidemi ol community Health 39: 7S-78, 1985. 

Girman, J. and Traynor, G., "Indoor Concentrations," JAPCA 

33(2): 89, 1983. 

Yocom, J., "Indoor Concentrations," JAPCA 33(3): 89, isao. 

Hitta, H., at al., "Measurements of indoor carbon Monoxide 
Levels Using Passive Samplers in Korea." In: indoor Air / 9o . 
The Fifth International Conference on Indoor Air Quality and 
climate, Toronto, Canada, July 29-August 3, 77-82, 1990. 

Bayer, c. and Black. M., "Thermal Desorption/Gas 
chromatographic/Maes Spectrometric Analysis of Volatile 
Organio Compounds in the offices of Smokers and Nonsmokers," 
Biomad and Envir Mass Soect 14 ffll i 363-367, 1987. 

Prootor, c., et al., "Maaeurements of Environmental TObSCCO 
Smoke in an Air-Conditioned Office Building," Environ Technol 
Letters (10)* 1003-1018, 1989. 

GOdlsh, T., "Formaldehyde Exposure* from Tobacco Smoke: A 

Review," AJPH 79(8): 1044-1046, 1989. 

GOdlsh, T. , "Residential Formaldehyde* Inoreased Exposure 
Levels Aggravate Adverse Health Effect*," Journal of 
Environm ental Health 53(3): 34-35, 1990. 
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dtcade, 32* off ch« problnu tneountertd wore categorized as being 
due to inadequate ventilation. 36 Fed. Reg. 47892 (i»9i). 

If OSHA determines that regulation of indoor air quality 
is warranted, the health complaints related to poor indoor air 
quality nay be significantly reduced in a cost affective manner by 
adopting ventilation rates such ae those specified in the American 
society of Heating, Refrigerating and Air Conditioning Engineers* 
(Ashrax) standard 62-1989, "Ventilation for Acceptable Indoor Air 
quality." ashbae standard 62-1989 establishes minimum ventilation 
rates for various indoor settings in order to "control carbon 
dioxide and other oontaminants with an adequate margin of safety, 
and to account for variations among people, varied activity levels, 
and a moderate amount of smoking." This standard was approved in 
1990 hy the American National Standards Institute (ANSI). ASHRAE 

5J-1989 has been adopted by 12 states and by two major building 
code organisations in tne united States, and is currently under 
consideration for adoption hy the remaining national building code 
organizations. The Standard establishes a ventilation rate of 20 
cubic faat of outside air per minute (ofm) per person for most 
commercial or office facilities, with 15 cfm as the minimum. The 
drafters of the standard concluded that a minimum ventilation rate 


9. A 3 HRAE ie a standard setting group that develops voluntary 
concensus guidelines for building designers and contractors. 
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B, BTB >nfl al e* Building avntewt 

"Sick building syndrome" Is generally characterized by a 
number of non-specific cooplainto which building occupants relate 
to conditions (usually th« air quality) In the building. Those 
complainta include headaches, nausea, coughs, sore eyaa and 
breathing difficulties. Given the visibility Of ETS, it is often 
initially identified as the cause of these complaint a and symptoms, 
its presence, however, is frequently an Indication of poor 
ventilation, which results in the accumulation of many other indoor 
air components that nay actually be associated with adverse 
effeota. A review of a large number of actual N sick building 11 
investigations reveals that ETS ie correlated with complaints in 
gpXy two to five percent of ail sick buildings investigated. 


Specifically, analysis of three large databases on sick 
building syndrome investigations, including databases from Health 
and Welfare Canada, T.D. Sterling Ltd., ana Healthy Buiidingo 
International, reveals no significant correlations between iaq 
complaints and specific agents. These results are consistent with 
the sick building investigations conducted by the national 
institute of Occupational Safety and health (NIOSH). In a review 
of 26i air quality invaatigations of schools, health care 
facilities, and government and business offices, NIOSH concluded 
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the respiratory health of nonsmoking adults. The studies that have 

been conducted on this issue reported contradictory results. 
Researchers who have reviewed these studies cited problems with the 
methodology utilized and pointed out that confounding factors are 
not adequately controlled for in the studies. 

Oats on the possible association between exposure end 

increased risk of an asthmatic reaction are similarly 

contradictory. There are 14 major studiea on the poeeible 
association between exposure to ETS and acute reepiratory symptoms 
in adult astnnatlos. The studies are inconsistent in their 
reported results which range from reported decreases in pulmonary 

function of several asthmatics exposed to £18 to conclusions that 

ETS exposures present no scute respiratory risks to asthmatics. 
The studies that do report an association between adult asthma and 
exposure to ETS suffer from several methodological flaws that 
include: (i) confounding factors that are not adequately 
controlled for in many studies; (2) inadequate sample sizes; (3) 
psychological fmotors that have not been ruled out; and, (4) 
reliance on unrealietlo exposure conditions in enclosed smog 
chambers. 
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to poor indoor air quality greatly exceeds any increased energy 
expenditures related to compliance with ASHRAE Standard 62-19B9- 15 


xv. ssasexsaiaat 


We believe the scientific date demonstrate that typieal 

exposures to ETS in the workplace ere minimal, that ETS plays a 
minor rols in "sick-building syndrome" and that ventilation rates 
such as those prescribed in ASHBAE standard. 62-1989 result in the 
maintenance or acceptable indoor air quality in general, including 
the dilution and removal of ETS and other indoor air constituents. 
There is a significant body of scientific literature which suggests 
that exposure to chemical agents, radon and bioaaroeols in the 
indoor environment is associated with complaints and possible 
adverse health affects. Taken together, these data suggest that a 
focus on ETS in an attempt to address poor indoor air quality would 
be misdirected and inadequate. In fact, prohibition of smoking 
would net have affected indoor air quality problems in 95-96% of 
the building investigations reported to date. 


15. The Sheet Metal and Air Conditioning Contractor's National 
Association, statement on H1Q66 "The Indoor Air Quality Act of 
1991“ to The House Science, Space and Technology Committee, 
Environment subcommittee. May 9, 1991 j Miller, n., indoor Air 
Quality, (Norcroes, GA., S.E.A.I. Technical Publications, 
1991), 145/ Binnie, P., "The Role of Ventilation in 

Controlling the Quality of indoor Air, including bts," other 
People'a Tohacoo Smoko . ed. a. Araitage, (Bast Yorkshire 
(U.K.), Galen Press 1991): 159-172. 
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The available data from published epidemiologic studies 
are not sufficient to support the claim that STS exposure is 
associated with chronic disease in nonsmokers. Moreover, virtually 
all of the published epidemiologic studies that have attempted to 
address workplace exposure to ETS failed to report a significant 
increased risk of ohronio dieses* in nonwokcra associated with STS 
exposure In the workplace. 

Thus, it is recommended that OSHA frame it6 regulations 
in terms of an overall performance standard which will address 
inadequate ventilation, rather than through efforts to control each 
speoific substance that may be found in Indoor air. To this end, 
the ventilation rates set forth in ASHRAE Standard 62-1989 St&Qd 35 
the most commonly recognized ventilation standard designed to 
address complaints about indoor air quality. Consideration of this 
Standard by OSHA is eonsi*tent with CMB Policy Directive A-119 
which instructs federal regulatory aganeisa to consider existing 
consensus standards and guidelines in addressing regulatory issues. 
Thus, adoption of ventilation rates at leaat equivalent to those 
set forth in a general consensus standard like ashrae 62-19*9 would 
constitute a well-reasoned approach that haa been scientifically 
shown t© improve indoor air quality and, at the sane time, would 
allow employers flexibility in accommodating the wishes or their 
diverse workforces. 
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2. Heart JUlfllSI 

Thera are very few epidemiological data in 'the published 
literature which have explicitly examined actual ETS exposures in 
the workplace and heart disease ini nonsmokers. Only twelve 
epidemiologlo studies on spousal smoking in the home end heart 
disease in noneaokere are available-.! These studies# based on 
marriage to a smoker, are not relevant: to the workplace issue. In 
addition, the spousal smoking studies;on heart disease contain no 
data on actual exposures to ETS. Instead, exposure estimates ere 
derived from questionnaire responses. 

Nonetheless, five of the 12 published epidemiologic 
studies on spousal smoking and heart disease did attempt to address 
workplace exposures to ETS. However, none of the five studies 
reported a statistically significant increased risk of heart 
disease among nensmokere claiming exposure to ETS in the workplace* 
Thus, the existing literature does not provide support ttt the 
claim thet ETS exposure in the workplace ie related to an increase 
in risk or heart disease among nonsmokers- 

3. Respiratory Distaia other than iMSttZHaa 

Relatively few studies have examined the possible 
relationship between reported exposure to ETS in the workplace and 
10*11511 ~ 11 “ 
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C- The Scien tific Littritur* M 

Contrary to assertion* about the purported health effects 
pf exposure to BIS In the workplace, the available data fro* 
published epidemiologic studies are not sufficient to support the 
claim that BT8 exposure in the workplace is associated with Chronic 
disease in nonsmokers. K primary deficiency in these studies is 
the lack of reliable exposure data. Publisned epidemiologic 
studies which report an association between spousal or parental 
smoking end chronic disease (e.g. ; lung cancer, heart disease, 
etc.) in nonsmokers are not based on actual exposure assessments 
for sts. instead, these studies rely on subjactive responses to 
questionnaires to assess "exposure" rather than on any quantifiable 
measurement. For example, questionnaire inquiries regarding 
"spousal smoking," "parental smoking, H or "living-with a smoker" 
are used as surrogate determinants for ITS exposure in these 
studies. Numerous recent studies indioats, however, that such 
subjective assessments are an extremely unreliable and inaccurate 
measure of exposure. Furthermore, these questionnaire responses 
about exposure often very widely when compared with actual 
measurements of ETS constituents in the ambient air. 

Actual data on nonsmoker exposure to ETS ara available In 
other published literature. These studies, which measure ETS 
constituent levels, indicate that nonsmoker exposure to ETS under 
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of nicotine range from an exposure equivalent of l/lOO to leas than 
1/1,OOO of one filter cigarette per hour. 5 This means that a 
nonsmoker would have to spend from loo to 1,000 hours or more in a 
workplace where smoking wae permitted in order to be exposed to the 
nicotine equivalent of smoking a single cigarette. 


5. Hinds, W. and First, M., "Concentrations of Nicotine and 
Tobaooo Smoke in Public Places," New Engla nd Journal of 
Medicine 292(16)t 844-845, 1975. 

Sadr a, R., et al.. "Pollution Atmoapherique par la Fumaa de 
Tabac (Atmospheric Pollution by Smoking)," Ann Phara Fr 36(9- 
10): 443-452, 1978. Translation. 

Jenkins, ft., at al., "Development and Application of a Thermal 
Desorption-Baaed Method for the Determination of Nicotine in 
Indoor Environments." In: Tndoor and Ambient Air Quality , 
ft. Perry and v. Kirk (ads.). London, Salper Ltd., 557-566, 
1988 . 


Kuramatau, M., at al., "Estimation of Personal Exposure to 
Tobacco Smoke with a Newly Developed Nicotine Personal 
Monitor,” environ Rea 3St 318-237, 1984. 

Muramatsu, M,, et al., "latimation of Personal Expo aura to 
Ambient Nicotine in Daily Environment," Arch Popup Environ 
Health 59: 545-550, 1987. 

Thompson, C., et al., "A Thermal Desorption Method for the 
Determination of Nicotine in indoor Environments," Bnvix § c i 
Tech 23: 429-435, 1989. 

Foliart, d., at al., "Passive Absorption of NicotinB in 
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Scientific end technical literature suggests that 
compliance with ventilation rates specified in ASKRAE Standard 62— 
1989 will effectively minimise oompleints about ETS and other 
•ubscancas in indoor air. For example, in 1990, reaearchars 
presented results of their work compering the effeots of increased 
ventilation recommended by A5HRAI 62-1989 in areea vhsre smoking is 
permitted and in areas where it is prohibit imA. Through the eld of 

computer models, the researcher* demonstrated that the quality of 
air in areas where smoking is permitted does not differ 
significantly from the quality of air in ion-smoking areas, where 
both areas are supplied with outside air c.t the level recommended 
by ASHRAE 62-1989. 11 

Scientific literature also reveals that inareasing the 
rate of ventilation reduces levels of radon in indoor air. In 
their study of the reduotion of indoor air concentrations of radon, 
Jonasean and McLaughlin wrote thati 

[TJhe most effective way of raduoing the 
activity concentrations of ridon and ite 
progeny in the room air is ventilation. 
Ventilation with radon free (air radon poor) 
air will, of oourse, reduce the ponceirtratione 


ll. Pedelty, J. end Holcomb, L., *'A Computer Simulation or indoor 
Air Quality Which Models Changesi in Point Sources and 
Ventilation," Environ Technol Lettar|8 11» 1053-1062, 1990 . 

i 
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of 15 c fa/occupant will produce air quality mat Is acceptable to 
70% of visitors and to 90% of occupants, assuming a moderate amount 
of smoking (30% smoking, 1.7 cigarettes/hour/smoker). See ASHHAE 
standard 62-1989, "Ventilation for Acceptable Indoor Air Quality," 
Atlanta, ASRRAS Publications, 1989. Moreover, adoption of the 
ventilation rates in the currant ASKRAE Standard would be 
consistent with OKB Policy Directive A-119 which instructs 
government aganoies to look to consensus standards when 
establishing regulations. 


The Importance of adequate ventilation for achieving and 
maintaining acceptable indoor air quality should not be 
underestimated, ventilation provides a comprehensive solution to 
problems with indoor air quality, as building investigators from 
Healthy Buildings International nave noted: 10 


Smoke accumulation within offices may be only 
the tip of the iceberg. If smoke ie trapped 
by bad ventilation so are all other Indoor 
pollutants. Many of these invisible 
chemicals, dusts, fibers, baoteria and fungi 
can have acuta or long term health effects on 
the building occupants . . . CRDsacting solely 
to the visible evidence of poor ventilation 
omits invisible pollutants and certainly does 
not address the fundamental problem of 
inadequate ventilation. 


10. "Factors Affecting Employee Health fi Comforti Tobacco Smoke 

Signals New Challenges for managers," Healthy_ Bttlldingf. 

International . September/October, 1991: 2-5. 
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of the daughter products directly by 
dilution. 1 * 


Hot only will compliance with ventilation rates such as 
those in ASHRAE Standard 62-1989 Help to aonieve a no maintain 
acceptable air quality in the workplace, but this goal can be 
accomplished cost effectively. indeed, if state-of-the-art 
technology is employed in the design and operation of HVAC systems, 
ventilation rates at or above those specified by ASHRAE 62-1989 may 
be provided at reduced operating and energy costs, compared to the 
operation of traditional systems. 11 However, even in those 
instenoes where existing HVAC equipment is operated to deliver 
ventilation rate* in accordance with all specifications in ASHRAE 
62-1969, estimates of increased operating costs typically range 
tram only it to &%. Research suggests that even these ooete would 
be offset by the benefits of improved productivity and reduced 

Absenteeism that result from adequate ventilation. 14 In fact, some 
researchers have argued that the cost of absenteeism attributable 


12 . Jonaasen, N. and McLaughlin, J.P. , "The Reduction of Indoor 

Air concentrations of Radon Daughters Without the Use of 
ventilation," 'The science of the Total Environment 45: 485- 

492, 1985. 

13. Electric Power Research Institute, Cold Air Distribution 
p«.ian Guide . EPRX EM-S73Q Project 2732-3, Final Report, March 
1968 . 

14. Goodfe1low, H. and J. Wyatt, "Critical Review of Ventilation 

Contaminants in indoor air," Indoor Air Quality and 

ventilation . ad. P - Lunau, London, Solper Ltd.: 95-104, 1990. 
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